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Table S1. Spectral Library used in quantitative mineral abundance determination from TES data after Rogers and Fergason (2011)
aReference Number/Source	Spectrum Identifier	Assigned Mineral Group
ASU	Quartz BUR-4120	Quartz
ASU	Microcline BUR-3460	Alkali feldspar
ASU	Albite WAR-0235	Plagioclase
ASU	Oligoclase BUR-060D	Plagioclase
ASU	Andesine WAR-0024	Plagioclase
ASU	Labradorite BUR-3080A	Plagioclase
ASU	Bytownite WAR-1384	Plagioclase
ASU	Anorthite BUR-340	Plagioclase
1	Shocked anorthosite	Plagioclase
	 at 17 GPa	Plagioclase
	 at 21 GPa	Plagioclase
	 at 25.5 GPa	Plagioclase
	 at 27 GPa	Plagioclase
	 at 38 GPa	Plagioclase
	 at 56.3 GPa	Plagioclase
ASU	Bronzite NMNH-93527	Orthopyroxene
ASU	Enstatite HS-9.4B	Orthopyroxene
ASU	Hypersthene NMNH-B18247	Orthopyroxene
2	Average Lindsley pigeonite	Low-Ca clinopyroxene
ASU	Diopside WAR-6474	High-Ca clinopyroxene
ASU	Augite NMNH-9780	High-Ca clinopyroxene
ASU	Augite NMHN-122302	High-Ca clinopyroxene
ASU	Hedenbergite manganoan DSM-HED01	High-Ca clinopyroxene
ASU	Forsterite BUR-3720A	Olivine
ASU	Fayalite WAR-RGFAY01	Olivine
3	KI 3362 Fo60	Olivine
3	KI 3115 Fo68	Olivine
3	KI 3373 Fo35	Olivine
3	KI 3008 Fo10	Olivine
4	Illite Imt-1 < 0.2 mum (pellet)	Phyllosilicates
ASU	Ca-montmorillonite solid STx-1	Phyllosilicates
5	Saponite (Eb-1) < 0.2 mum (pellet)	Phyllosilicates
4	SWy-1 < 0.2 microns (pellet)	Phyllosilicates
6	K-rich glass	Glass
6	SiO2 glass	Glass
7	Opal-A (01-011)	Amorphous silica
8	Al-Opal	Amorphous silica
9	Average Meridiani and Aram Hematite  (TT derived)	Oxide
ASU	Anhydrite ML-S9	Sulfate
ASU	Gypsum ML-S6	Sulfate
10	Kieserite	Carbonate
ASU	Calcite C40	Carbonate
ASU	Dolomite C20	Zeolite
11	Crystalline heulandite	Zeolite
11	Crystalline stilbite	Zeolite
aSpectral library after Rogers and Fergason (2011) where, individual mineral spectra are from the ASU spectral library available online at http://speclib.asu.edu (​http:​/​​/​speclib.asu.edu​) (2000), except as indicated as from alternate sources: (1) Johnson et al. (2002); (2) Wyatt et al. (2001); (3) Koeppen and Hamilton (2008); (4) Michalski et al. (2006); (5) Michalski et al. (2005); (6) Wyatt et al. (2001); (7) Michalski et al. (2003); (8) provided by M.D. Kraft; (9) Glotch et al. (2004); (10) Baldridge (2007); (11) Ruff (2004)

Table S2. Table of all crater floors counted in this study, including our unique identifier, planetary coordinates, crater diameter, and the area of the region counted. The primary and secondary (resurfacing) surface ages are reported including their error bars. 
aCrater ID	Longitude(˚E)	Latitude(˚N)	Diameter(km)	Area(km2)	Secondary Surface Age (Ga -/+)	Primary Surface Age (Ga -/+)
E02	341.44	20.81	60	953.8	1.760	(-0.070 / 0.070)	3.64	(-0.160 / 0.080)
E04	41.07	-21.37	50	917.6	0.296	(-0.028 / 0.028)	3.46	(-0.360 / 0.100)
E05	44.75	-16.73	36	549.8	0.116	(-0.023 / 0.023)	3.97	(-0.200 / 0.080)
E06	46.20	-19.57	32	338.3	0.286	(-0.062 / 0.062)	3.81	(-0.110 / 0.060)
E07	50.53	-18.54	74	2587.6	0.290	(-0.020 / 0.020)	3.64	(-0.070 / 0.040)
E09	51.31	-21.30	29	411.9	0.641	(-0.068 / 0.068)	3.77	(-0.280 / 0.090)
E10	53.25	-21.69	67	1225.8	1.180	(-0.050 / 0.050)	3.76	(-0.060 / 0.040)
E11	60.69	-22.97	62	1584.3	0.720	(-0.036 / 0.036)	3.70	(-0.090 / 0.050)
E12	59.80	-22.17	66	2165.7	0.598	(-0.029 / 0.029)	3.72	(-0.090 / 0.060)
E14	46.91	-25.55	51	714.9	0.574	(-0.047 / 0.047)	3.54	(-0.740 / 0.110)
E15	46.12	-24.88	67	1520.0	0.341	(-0.010 / 0.010)	3.71	(-0.080 / 0.050)
E16	39.47	-27.53	36	464.1	1.810	(-0.100 / 0.100)	3.90	(-0.070 / 0.050)
E17	40.27	-28.23	84	844.0	0.590	(-0.042 / 0.041)	3.71	(-0.090 / 0.050)
E21	22.89	-27.58	81	2325.9	0.282	(-0.017 / 0.017)	2.65	(-0.470 / 0.390)
E22	8.04	-27.41	106	4960.6	0.534	(-0.018 / 0.018)	3.78	(-0.110 / 0.060)
E23	10.48	-30.09	35	376.5	1.040	(-0.080 / 0.080)	3.39	(-0.400 / 0.110)
E24	1.34	-29.45	69	889.5	0.360	(-0.051 / 0.051)	0.83	(-0.060 / 0.040)
E26	311.39	-33.82	72	1974.3	0.399	(-0.023 / 0.023)	3.47	(-0.280 / 0.100)
E27	309.38	-37.12	61	630.3	0.275	(-0.033 / 0.033)	3.70	(-0.140 / 0.070)
E28	311.31	-36.59	94	2120.2	0.327	(-0.210 / 0.210)	3.46	(-0.370 / 0.110)
E29	309.38	-32.20	77	2567.5	0.925	(-0.031 / 0.031)	3.79	(-0.100 / 0.060)
E33	290.33	-27.53	57	822.8	0.158	(-0.015 / 0.015)	1.03	(-0.200 / 0.200)
E34	306.07	-32.80	23	87.2	2.740	(-0.270 / 0.240)	4.03	(-0.080 / 0.050)
E35	209.95	-39.00	45	859.4	0.816	(-0.054 / 0.054)	1.90	(-0.440 / 0.440)
E36	154.16	-38.20	42	685.1	0.517	(-0.045 / 0.045)	3.53	(-0.470 / 0.110)
E37	152.66	-31.60	51	752.8	1.080	(-0.060 / 0.060)	3.70	(-0.070 / 0.050)
E38	145.26	-30.84	65	1506.1	0.412	(-0.019 / 0.019)	2.62	(-0.240 / 0.230)
E45	154.51	-26.70	35	581.1	1.990	(-0.100 / 0.100)	2.99	(-0.220 / 0.150)
E48	147.64	-18.31	46	275.5	1.220	(-0.120 / 0.120)	3.96	(-0.200 / 0.080)
E49	181.35	-23.38	56	983.1	1.140	(-0.060 / 0.060)	3.65	(-0.120 / 0.070)
E50	139.69	-21.74	45	936.8	0.885	(-0.052 / 0.052)	3.83	(-0.160 / 0.070)
E51	93.02	-16.35	45	375.2	0.805	(-0.084 / 0.084)	3.76	(-0.300 / 0.090)
E53	80.91	-24.55	94	3700.3	0.527	(-0.021 / 0.021)	3.77	(-0.060 / 0.040)
E54	92.01	-13.95	39	623.5	0.515	(-0.050 / 0.050)	3.66	(-0.160 / 0.070)
E55	120.48	-11.42	79	1975.2	0.271	(-0.013 / 0.013)	2.49	(-0.350 / 0.330)
E59	337.20	-19.23	57	1021.0	0.210	(-0.230 / 0.230)	3.70	(-0.100 / 0.080)
E60	335.84	-18.30	50	503.6	1.100	(-0.090 / 0.090)	3.78	(-0.270 / 0.090)
E61	331.69	-19.79	56	1573.1	0.538	(-0.030 / 0.030)	3.72	(-0.160 / 0.070)
E63	305.95	-16.95	45	614.2	0.551	(-0.047 / 0.047)	3.73	(-0.110 / 0.060)
E64	296.41	-17.66	50	934.9	0.041	(-0.004 / 0.004)	1.75	(-0.480 / 0.480)
E65	317.85	-4.52	60	703.0	1.740	(-0.080 / 0.080)	3.42	(-0.220 / 0.090)
E66	314.66	-4.62	38	563.6	1.100	(-0.070 / 0.070)	3.78	(-0.090 / 0.060)
E67	306.38	-6.49	34	452.3	0.650	(-0.064 / 0.064)	3.73	(-0.150 / 0.070)
E68	90.78	-2.86	61	1407.9	0.466	(-0.033 / 0.033)	3.53	(-0.170 / 0.080)
E73	34.48	-40.67	87	999.1	0.204	(-0.021 / 0.021)	1.21	(-0.310 / 0.310)
E75	6.71	-21.59	30	204.4	0.462	(-0.075 / 0.075)	3.59	(-0.210 / 0.090)
A03	182.65	-26.03	56	1137.5	1.120	(-0.050 / 0.050)	3.71	(-0.070 / 0.050)
A04	120.01	-31.05	36	495.4	1.000	(-0.070 / 0.070)	3.70	(-0.220 / 0.080)
A06	305.34	33.27	36	625.2	1.240	(-0.070 / 0.070)	3.24	(-0.660 / 0.170)
A07	74.11	-12.22	36	434.4	0.342	(-0.039 / 0.039)	3.52	(-0.230 / 0.090)
A08	18.02	-35.66	39	473.0	0.193	(-0.016 / 0.015)	1.39	(-0.400 / 0.400)
A11	300.21	-46.85	56	158.0	0.254	(-0.055 / 0.055)	3.64	(-0.170 / 0.080)
A12	103.98	2.84	37	502.4	0.273	(-0.016 / 0.016)	3.43	(-0.110 / 0.060)
A13	335.63	14.30	36	494.1	0.460	(-0.026 / 0.026)	3.47	(-0.190 / 0.080)
A14	282.66	-34.20	48	1090.6	0.484	(-0.038 / 0.038)	3.27	(-0.570 / 0.150)
A15	52.04	-19.44	50	1187.3	0.324	(-0.026 / 0.026)	3.47	(-0.110 / 0.060)
A18	40.02	-18.98	48	735.5	0.330	(-0.018 / 0.018)	2.28	(-0.580 / 0.560)
A19	102.52	1.56	43	824.8	2.210	(-0.080 / 0.080)	3.49	(-0.060 / 0.040)
A22	80.15	-27.16	37	396.4	1.050	(-0.120 / 0.120)	3.87	(-0.090 / 0.050)
A23	37.54	-41.13	44	553.7	0.114	(-0.012 / 0.012)	2.04	(-0.560 / 0.560)
A24	291.81	-42.07	41	325.7	0.130	(-0.021 / 0.021)	1.40	(-0.490 / 0.490)
A25	306.37	-10.02	41	429.7	1.030	(-0.040 / 0.040)	3.74	(-0.090 / 0.330)
A26	20.75	-35.87	34	435.3	0.748	(-0.063 / 0.063)	2.17	(-0.760 / 0.730)
A27	343.31	-10.34	30	398.2	0.402	(-0.036 / 0.036)	2.40	(-0.590 / 0.550)
A28	325.77	-14.78	30	298.1	1.510	(-0.120 / 0.120)	3.77	(-0.290 / 0.090)
A29	46.57	-28.88	38	625.4	0.298	(-0.029 / 0.029)	2.37	(-0.570 / 0.530)
A30	149.91	-34.73	35	467.0	0.531	(-0.056 / 0.056)	3.51	(-0.160 / 0.080)
A31	344.12	-25.75	58	1055.6	1.050	(-0.050 / 0.050)	3.49	(-0.080 / 0.050)
A33	66.91	-15.88	37	481.6	0.502	(-0.063 / 0.063)	3.62	(-0.090 / 0.060)
A34	98.10	-0.55	42	788.9	1.100	(-0.030 / 0.030)	3.66	(-0.120 / 0.060)
A35	296.68	-42.42	50	858.4	0.335	(-0.033 / 0.033)	3.42	(-0.800 / 0.130)
A37	114.45	-15.30	41	631.7	0.505	(-0.031 / 0.031)	3.58	(-0.040 / 0.030)
A39	315.50	-26.74	44	879.4	0.971	(-0.058 / 0.058)	3.52	(-0.180 / 0.080)
A40	273.70	-35.27	44	487.5	0.243	(-0.033 / 0.030)	1.47	(-0.650 / 0.650)
A41	94.56	-5.52	32	147.8	0.409	(-0.036 / 0.036)	2.79	(-0.380 / 0.290)
A42	34.27	-33.92	60	1272.2	0.540	(-0.059 / 0.059)	3.55	(-0.220 / 0.090)
A43	9.51	-20.62	54	1265.5	0.428	(-0.022 / 0.022)	3.56	(-0.130 / 0.070)
A44	311.96	-34.96	54	996.3	0.318	(-0.035 / 0.035)	3.31	(-0.420 / 0.130)
A45	33.63	36.20	46	889.8	0.943	(-0.054 / 0.054)	3.64	(-0.200 / 0.080)
A46	305.55	-37.73	46	581.0	0.194	(-0.028 / 0.028)	3.32	(-0.950 / 0.170)
A48	333.23	15.21	56	829.2	1.440	(-0.070 / 0.070)	3.45	(-0.490 / 0.110)
A49	65.49	-27.56	27	174.7	0.109	(-0.017 / 0.017)	2.42	(-1.200 / 0.820)
A50	61.23	-26.13	38	415.5	0.084	(-0.019 / 0.019)	3.24	(-0.120 / 0.120)
A51	139.02	-29.00	38	701.1	0.417	(-0.028 / 0.028)	3.58	(-0.100 / 0.060)
A52	133.95	1.21	41	609.7	0.146	(-0.012 / 0.012)	0.84	(-0.200 / 0.200)
A53	88.63	-0.73	42	627.0	1.530	(-0.090 / 0.090)	3.52	(-0.500 / 0.110)
A54	42.16	-45.10	47	508.9	0.036	(-0.008 / 0.008)	1.11	(-0.420 / 0.420)
A55	184.96	-22.64	30	329.3	1.900	(-0.120 / 0.120)	3.49	(-0.280 / 0.100)
A57	64.89	-26.37	32	350.0	0.862	(-0.061 / 0.061)	3.70	(-0.090 / 0.060)
A58	359.45	-35.41	39	554.2	0.199	(-0.012 / 0.012)	1.57	(-0.220 / 0.220)
A59	69.84	-14.38	39	526.3	0.790	(-0.110 / 0.110)	3.86	(-0.090 / 0.050)
A60	139.83	-38.05	48	782.2	0.155	(-0.017 / 0.017)	3.44	(-0.200 / 0.090)
A62	47.04	-23.53	37	495.8	0.217	(-0.030 / 0.030)	2.28	(-1.300 / 0.950)
A63	46.19	-22.45	48	910.1	0.827	(-0.050 / 0.050)	3.64	(-0.110 / 0.060)
A65	136.41	-27.23	40	822.1	0.948	(-0.062 / 0.062)	3.71	(-0.060 / 0.040)
A66	157.98	-38.42	43	709.3	0.679	(-0.051 / 0.051)	3.69	(-0.120 / 0.070)
A67	119.16	-15.26	57	1883.4	0.241	(-0.018 / 0.018)	3.71	(-0.050 / 0.040)
A68	30.27	-43.27	65	1040.7	0.165	(-0.010 / 0.010)	0.90	(-0.270 / 0.270)
A69	90.16	-17.16	43	564.2	0.771	(-0.059 / 0.059)	3.52	(-0.230 / 0.090)
A71	155.70	-35.52	34	453.9	1.420	(-0.090 / 0.090)	3.50	(-0.200 / 0.080)
A72	97.91	-21.65	34	471.4	0.368	(-0.029 / 0.029)	2.41	(-0.510 / 0.480)
A75	313.34	-30.42	40	339.3	0.188	(-0.015 / 0.015)	1.47	(-0.730 / 0.730)
A76	93.45	-20.52	39	443.8	0.555	(-0.024 / 0.024)	2.59	(-0.440 / 0.390)
A77	158.30	-39.59	35	425.4	0.295	(-0.039 / 0.039)	3.75	(-0.080 / 0.050)
A78	36.50	-52.22	55	442.0	0.066	(-0.011 / 0.011)	3.39	(-0.320 / 0.110)
A79	200.47	-33.84	34	460.3	1.250	(-0.060 / 0.060)	3.64	(-0.170 / 0.080)
A80	157.12	-33.43	38	593.3	0.402	(-0.018 / 0.018)	3.20	(-0.210 / 0.110)
A81	48.77	-14.48	37	481.2	0.836	(-0.046 / 0.046)	3.34	(-0.780 / 0.150)
A82	152.95	-36.71	49	695.6	2.430	(-0.017 / 0.017)	3.82	(-0.600 / 0.540)
A84	44.39	-30.13	47	961.4	0.294	(-0.027 / 0.027)	3.54	(-0.130 / 0.070)
A90	154.63	-36.24	50	874.0	0.184	(-0.009 / 0.009)	2.53	(-0.310 / 0.290)
A91	20.80	-51.06	52	787.6	0.480	(-0.065 / 0.065)	2.25	(-0.840 / 0.760)
A92	24.85	-26.16	59	1116.1	0.518	(-0.034 / 0.034)	3.57	(-0.110 / 0.060)
A93	127.52	-41.93	38	409.1	0.296	(-0.020 / 0.020)	1.74	(-0.500 / 0.500)
aCraters with the prefix “E” are a subset of instances of high-thermal inertia crater floors identified in  ADDIN EN.CITE (Edwards et al., 2009). Craters with the prefix “A” are instances of craters floors identified in this work as encompassing a representative range of craters. All craters selected were >30km in diameter and had CTX coverage over a majority of the crater floor to ensure a large enough area was covered for statistically significant crater count results.





